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Abstract 

 

The process of removing dust particles in non-flammable gases and removing activated carbon from coal burning ash the 

electrostatic precipitator is used. It can be almost filter the dust particles from using ESP. An ESP uses a high voltage electrostatic 

field to separate Dust particles are removed from collecting electrodes. Cleaning is done while on the still online method for 

filtering process ESP for using in about 99.5% of particulate matter removed by this method. That is can be using three stage 

method for finding the particles precipitator can be one of the collecting the storage .       
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_______________________________________________________________________________________________________ 

I. INTRO DUCTIO N 

Many countries around the world, including India, depend on coal and other fossil fuels to produce electricity. 65% of the total 

installed power generation is coal-based.  230 - 250 million tones of coal are being used every year. 

Indian  coal  used  in  power  stations  is  of  inferior grade  having  high  ash  contents  v arying  from  30  to  50%.  The final 

result of burning of fossil fuels, particularly coal, is the emission  of  fly  ash.  Ash comes from mineral matter present in the fuel 

(Raask, 1976).  For  a  pulverized  coal  unit,  nearly  80%  of  ash  leaves  with the flue gas. In India 95 million tones o f ash 

generated every year.  Ash generation is likely to reach 170 million tonesby2010. 

There are many techniques (Dalmon,1980 and Potter, 1978) to collect fly ash but electrostatic precipitator is the best.  A  

precipitator  is  a  relatively simple device( Fig.1)which separates particles from a gas stream by passing the  carrier  gas  between 

pairs of electrodes across  which  a  unidirectional,  high  –  voltage  potential  is  placed.  

The particles are charged before passing through the field and migrate to an oppositely charged electrode. It has  collection  

efficiency  of more  than  99%,  but  does  not  work  well  for fly ash with a high  electrical  resistivity  (as  commonly  results  

from  combustion  of  low-sulfur coal). 

II. LITERATURE O F SURVEY 

ProvidesWorld's Highest Level of Performance by Hitachi Plant Construction’s Original MEEP Technology An overview of 

installed electrostatic precipitators. 

Tokyo, February 27, 2015 – Hitachi Plant Construction, Ltd. (“Hitachi Plant Construction”) it has started full-fledged operation 

of the two electrostatic precipitators*1 for a coal-fired power plant, the 350 MW-class Izdemir Plant, located in the Izmir region 

in western Republic of Turkey (“Turkey”). Hitachi Plant Construction won the order from and delivered the s ystems to Izdemir 

Enerji Elektrik Üretim A. Ş. (“Izdemir Enerji”), a power utility operator in Turkey. The electrostatic precipitators in opera tion 

remove dust from the gases emitted from the coal-fired boilers. The systems use moving electrode electrostat ic precipitators 
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(“MEEP”*2) Hitachi Plant Construction’s original technology. As a result, the system has been designed to satisfy the world's  

highest level of performance*3 of a dust density in the emitted gas of less than 10 mg/m3 N. This is the first order for electrostatic 

precipitators and their operation that Hitachi Plant Construction has received in Europe and the Middle East Currently, Turke y is 

continuing its economic growth in line with the target set by the Government for the country to become t he 10th largest economic 

power in the world by 2023. Demand for electric power is increasing due to this economic growth, and Turkey plans to increase 

its total power generating capacity from its current level to more than double at 125 GW, by 2023.  

A. Materials and Experimental Procedures 

Seven coal samples (coal - a tocoal - g) were collected from different coal sources used in different coal based thermal power 

stations in India. Test samples were prepared by coning, quartering and grinding to pass through 75 µm sieve. Proximate analysis, 

gross calorific value and total and different forms of sulphur content were determined by standard procedures: IS 1350, part - I, 

ASTM D 3286, ASTM D3177 &ASTM D 2492 respectively. (Ash Analysis (Coal Ash & Fly ash) 

To see the effect of ashing temperature on conductivity and resistivity coal ash samples were prepared at various temperature s 

(400°, 600° &1000°C) in the muffle furnace to control minimum loss of sulphur due to heating. Fly ash samples were collected 

from ESP hoppers (rows1-5) in dry form. Ash samples collected from different rows were mixed together to make it a 

representative one. The chemical analysis  of ash was carried out by atomic absorption spectrophotometer. 

III. WO RKING METHO DO LO GY 

 It consists of three stages. First stage, Second stage and Third stage. Control unit is used to pass the power supply to three 

stages. 

 Oil filter and some empty space is kept in the first stage .when a coal smoke is passed into oil filter. Oil filter removes activated 

carbon and large amount of dust particles from the coal smoke. 

 After first stage, lightly purified smoke enters into the second stage. In this stage consists of Electro static precipitator with 

suction fan placed for again removing minute dust particles or carbon which is not filtered in first stage.  

 The working of electrostatic precipitator to produce high voltage which is exactly 2000 volt produces electric field with the 

help of coil to burn carbon or dust particles  

 And then again pass to the third stage, in this stage second ESP is present for removing minute dust particles from the given 

carbon gas, using carbon filter.  Outlet suction fan is present to suck the pure gas from inner to outlet  

 
Fig. 3.1: Layout 

IV. CO MPO NENTS  

 
Fig. 4.1: Control Unit 
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A. Control Unit  

It consists of two transformers 12volt 5. 

B. ESP Arc 

It is an arc of produced between the electrodes to produce electric field for burning the coal ash  

 
Fig. 4.2: ESP ARC 

1) Sample Testing: 

 
Coal -a A 5.0 19.0 31.0 45.0 5070 

Coal- b B 2.1 24.0 34.0 40.0 5353 

Coal-c C 2.7 39.0 24.5 33.5 4200 

Coal-d D 4.1 42.8 25.5 27.6 3800 

Coal-e E 3.8 44.4 23.0 28.5 3650 

Coal-f F 3.6 47.4 21.00 28.0 3060 

Coal-g G 5.5 45.7 26.0 22.7 3330 

V. CO NCLUSIO N 

Indian non-coking coals used in power stations are of poor grade having high ash (35 – 50%) and low heat value(2500–

5000kCal/kg).Theashcontainsmainlysilicaandalumina(total,>90 %). Fly ashes are of low Sulphur ( <0.5%) and low alkalis ( 

<0.8%).Due  to presence  of  high SiO2+ Al2O3 and low sulphur and alkalis the fly ash generated in  Indian Thermal power stations 

have  high  resistivity  (1012–  1013ohm  cm).  The high resistivity fly ashes are difficult to collect by ESP due to back corona 

making the ash collection difficult in sustainable basis. 

The high resistivity fly ash can be collected by:  

1) Operating gas temperature control, 

2) Intermittent energization, 

3) wide – pitch electrodes,  

4) pulsed power supply or semi pulsed operation, conditioning of flue gas (ammonia,  ammonium  sulphate,  sodium  carbonate,   

SO3, sodium conditioning  by  sodium  sulphate,  etc)  and   

5) Changing coal properties by blending with high sulphur and high heat value coal. For example, north east coals in India(S, 5-

6%) or biomass like horticultural waste having high alkalis  (4 – 6 %)  or  mustered  crops waste (high sulphur content) may 

be blended with coal in  suitable  proportion  depending  on  the  sulphur  / alkali content. 

In  spite  of  adopting  various  methods,  suitable  for   high   resistivity   ash   the   sus tainable efficient  collection  of  ash  is  

very  difficult.  This  is  mainly  because  of  difficulties  in  :   i)  Clearing of electrodes, ii) operation of precipitator at gas 

temperature below the acid due point ( <100°C), iii) high spark  rate,  iv)  clotting  on  the  collecting  and  emitting  electrodes  

during oil combustion, and v) hopper evacuation due to heavy ash buildup. 
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